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DETAILED ACTION 
Claim Objections 

1. Claim 1 is objected to because of the following informalities: on line 3, the phrase "an 
active surface" should be "on active surface". Appropriate correction is required. 

Claim Rejections - 35 USC §102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in a patent granted on an application for patent by another filed in the United 
States before the invention thereof by the applicant for patent, or on an international application by another who 
has fulfilled the requirements of paragraphs (1), (2), and (4) of section 371(c) of this title before the invention 
thereof by the applicant for patent. 

The changes made to 35 U.S.C. 102(e) by the American Inventors Protection Act of 1999 
(AIPA) and the Intellectual Property and High Technology Technical Amendments Act of 2002 
do not apply when the reference is a U.S. patent resulting directly or indirectly from an 
international application filed before November 29, 2000. Therefore, the prior art date of the 
reference is determined under 35 U.S.C. 102(e) prior to the amendment by the AIPA (pre- AIPA 
35 U.S.C. 102(e)). 

3. Claims 19, 22, 24, and 26-28 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Nishiguchi et al., hereinafter Nishiguchi (U.S. Patent 5,214,308), previously cited. 

Regarding claims 19, 22, 24, 2?- and 28, Nishiguchi discloses in figures 2 and 3 an 
apparatus comprising a flip chip integrated circuit 1 having bond pads with solder bumps 2 
formed directly on an active surface of the flip chip; and a layer of an underfill layer (not shown, 
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see column 3, lines 45-52) is formed on the active surface, and around the bumps of the flip chip 
integrated circuit. 

Regarding claim 26, the substrate 3 has a plurality of contact pads 5, which connect the 
flip chip to the substrate. 

Claim Rejections - 35 USC §103 

4. The following is a quotation of 35 U.S. C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

5. Claim 23 is rejected under 35 U.S.C. 103(a) as being unpatentable over Nishiguchi. 
Nishiguchi discloses the limitation in claim 23, as discussed above, except for the relative 

dimensions of the bumps and the adhesive. Note that the specification contains no disclosure of 
either the critical nature of the claimed dimensions of any unexpected results arising therefrom. 
Where patentability is said to be based upon particular chosen dimensions or upon another 
variable recited in a claim, the Applicant must show that the chosen dimensions are critical. In re 
Woodruff, 919 F.2d 1575, 16 USPQ 2d 1934, 1936 (Fed. Cir. 1990). It would have been obvious 
to one of ordinary skill in the art at the time the invention was made to make the contact bumps 
smaller or larger according to a specific application. 

6. Claims 20 and 25 are.rejected under 35 U.S.C. 103(a) as being unpatentable over 
Nishiguchi, as applied to claim 19 above, and further in view of Kato (U.S. Patent 6,486,562), 
previously cited. 
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Nishiguchi discloses the limitation in claims 19 and 20, as discussed above, except for the 
adhesive being an epoxy resin. 

Kato discloses at column 2, lines 10-15, that epoxy resin is used to increase mechanical 
coupling between a substrate and a flip chip. Therefore, it would have been obvious to one of 
ordinary skill in the art at the time of the invention to use epoxy resin as the adhesive in 
Nishiguchi structure in order to enhance mechanical coupling between the substrate and the flip 
chip. 

7. Claim 21 is rejected under 35 U.S.C. 103(a) as being unpatentable over Nishiguchi, as 
applied to claim 19 above, and further in view of Morihara (U.S. Patent 5,495,439), previously 
cited. 

Nishiguchi discloses the limitations in claims 19 and 21, as discussed above, except for 
coefficient of thermal expansion of the substrate is substantially similar to the adhesive. 

Morihara discloses a device package wherein an adhesive layer has coefficient of thermal 
expansion same as a substrate in which it is located. Therefore, it would have been obvious to 
one of ordinary skill in the art at the time of the invention to make the device in Schuelle such 
that coefficient of thermal expansion of the adhesive is same as the substrate to reduce stress 
related failures due to coefficient of thermal expansion mismatch between the substrate and the 
adhesive layer. 

8, Claims 29-3 1 are rejected under 35 U.S.C. 103(a) as being unpatentable over Nishiguchi. 
Nishiguchi discloses the limitations in the claims, as discussed above, except for the 

range of coefficient of thermal expansion of the adhesive, and other properties of the adhesive 
mentioned in those claims. It would have been obvious to one of ordinary skill in the art at the 
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time of the invention to choose appropriate range of coefficient of thermal expansion for a 
particular application, since it has been held that where the general conditions of a claim are 
disclosed in the prior art, discovering the optimum or working ranges involves only routine skill 
in the art. In reAller, 105 USPQ 233. 

9. Claims 32-34 are rejected under 35 U.S.C. 103(a) as being unpatentable over Nishiguchi, 
as apphed to claim 19 above, and further in view of Chiu et al., hereinafter Chiu (U.S. Patent 
6,391,683), previously cited. 

Nishiguchi discloses the limitations in those claims, as discussed above, except for a dam 
around the underfill adhesive and a solder, or fluxing material on the substrate. Chiu discloses in 
figure 3C dam 111 around resin 141, and resin 141 is on substrate 1 10. Therefore, it would have 
been obvious to one of ordinary skill in the art at the time of the invention to use a resin material 
on the substrate of Nishiguchi, and further form a dam around it in order to support the contacts 
34 of the Nishiguchi structure, while preventing the material from flowing to peripheral areas of 
the substrate. 

10. Claims 35, 36, and 39, are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Nishiguchi in view of Holzapfel et al., hereinafter Holzapel (U.S. Patent 5,872,633), previously 
cited. 

Nishiguchi discloses the limitations in the claims, as discussed above, except for a 
plurality of die. 

Holzapfel discloses in figure 6 a semiconductor device with a pluraUty of die 406. 
Therefore, it would have been obvious to one of ordinary skill in the art at the time of the 
invention to use a plurality of die in the Nishiguchi reference in order to make an array of chip 
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packages to be used in various applications, as this is common in the semiconductor 
manufacturing industry. 

11. Claim 37 is rejected under 35 U.S.C. 103(a) as being unpatentable over Nishiguchi in 
view Holzapfel. 

Nishiguchi and Holzapfel disclose the limitation in claim 35, as discussed above, except 
for the relative dimensions of the bumps and the adhesive. Note that the specification contains no 
disclosure of either the critical nature of the claimed dimensions of any unexpected results 
arising therefrom. Where patentability is said to be based upon particular chosen dimensions or 
upon another variable recited in a claim, the Applicant must show that the chosen dimensions are 
critical. In re Woodruff, 919 F.2d 1575, 16 USPQ 2d 1934, 1936 (Fed. Cir. 1990). It would have 
been obvious to one of ordinary skill in the art at the time the invention was made to make the 
contact bumps smaller or larger according to a specific application. 

12. Claim 38 is rejected under 35 U.S.C. 103(a) as being unpatentable over Nishiguchi in 
view Holzapfel, as applied to claim 35 above, and further in view of Kato (U.S. Patent 
6,486,562), previously cited. 

Nishiguchi and Holzapfel disclose the limitation in the claim, as discussed above, except 
for the adhesive being an epoxy resin. 

Kato discloses at column 2, lines 10-15, that epoxy resin is used to increase mechanical 
coupling between a substrate and a flip chip. Therefore, it would have been obvious to one of 
ordinary skill in the art at the time of the invention to use epoxy resin as the adhesive in 
Nishiguchi structure in order to enhance mechanical coupling between the substrate and the flip 
chip. 
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13. Claims 40-42 are rejected under 35 U.S.C. 103(a) as being unpatentable over Nishiguchi 
in view Holzapfel. 

Nishiguchi in view Holzapfel renders obvious the limitations in the claims, except for the 
range of coefficient of thermal expansion of the adhesive, and other properties of the adhesive 
mentioned in those claims. It would have been obvious to one of ordinary skill in the art at the 
time of the invention to choose appropriate range of coefficient of thermal expansion for a 
particular application, since it has been held that where the general conditions of a claim are 
disclosed in the prior art, discovering the optimum or working ranges involves only routine skill 
in the art. In re Alter, 105 USPQ 233. 

14. Claim 43 is rejected under 35 U.S.C, 103(a) as being unpatentable over Nishiguchi in 
view Holzapfel, as applied to claim 35 above, and further in view of Chiu et al., hereinafter Chiu 
(U.S. Patent 6,391,683), previously cited. 

Nishiguchi in view Holzapfel renders obvious the limitations in those claims, as 
discussed above, except for a dam around the underfill adhesive and a solder, or fluxing material 
on the substrate. 

Chiu discloses in figure 3C dam 111 around resin 141, and resin 141 is on substrate 1 10. 
Therefore, it would have been obvious to one of ordinary skill in the art at the time of the 
invention to use a resin material on the substrate of Nishiguchi, and further form a dam around it 
in order to support the contacts 34 of the Nishiguchi structure, while preventing the material 
from flowing to peripheral areas of the substrate. 
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Response to Arguments 

15. Applicants' arguments filed on 2/16/05 have been fully considered but they are not 
persuasive. 

Applicants argue that the newly added limitation to claim 1, namely, the edges of the 
underfill been cut (during a dicing operation) is not in the reference. However, this limitation is a 
Product-by-Process Limitation. A comparison of the recited process with the prior art process 
does NOT serve to resolve the issue concerning patentability of the product. In re Fessman, 489 
F2d 742, 180 USPQ 324 (CCPA 1974). Whether a product is patentable depends on whether it is 
known in the art or it is obvious, and is not governed by whether the process by which is made is 
patentable. In re Klug, 333. F2d 905, 142 USPQ 161 (CCPA 1964). In an ex parte case, product 
by process claims are not constructed as being limited to the product formed by the specific 
process recited. In re Hirao et al, 535 F2d 67, 190 USPQ 15, see footnote 3 (CCPA 1976). 

With regard to appUcants' argument that claim 35 is directed to a semiconductor wafer 
with a layer of at least partially cured underfill on the active surface, note that during the curing 
process of the underfill of the Nishiguchi reference, the underfill is partially cured. 

Conclusion, 

16. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
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the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Dana Farahani whose telephone number is (571)272-1706. The 
examiner can normally be reached on M-F 9:00AM - 6:00PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Bill Baumeister can be reached on (571)272-1722. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published appUcations 
may be obtained from either Private PAIR or Public PAIR, Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



D. Farahani 




